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SUPERCRITICAL FLUID EXTOACTION OF TOACE 
ORGANICS FROM SOL© MATRICES 

R.C. Burk, P. Knius and R.H. Wighiman 

Depamncn. of Chemistry, Cark.on University 

Ottawa, Ontario KIS 5B6, Canada 

G. Crawford and I.Ahmad. Ministry of the Environment 
Uboratoty Sen-iccs Bn,„ch. Trace Organics Section ' 
125 Resources Road, Rexdale. Ontario M9W 5LI, Canada 
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Carbon dioxide is the primary solvent used in the supercritical fluid extraction of 
organics because its critical point is easily attained in the laboratory, and because, it is not 
toxic. There has been considerable interest recently in the use of two component supercritical 
solvents. Again, the primary solvent used is carbon dioxide, but the second solvent (the 
co-solvent) is usually an organic liquid. The role of the co-solvent is to increase the solubility 
or selectivity of a particular solute or class of solutes. Thus, in the extraction of organics from 
soils 1 11, the proportion of aromatics in the extract increased as the co-solvent was changed 
from a less polar to a more polar one. Methanol is a popular choice for co-solvent, both in 
supercritical fluid extraction and in supercritical fluid chromatography. 

The supercritical fluid extraction appaiatus was built in the laboratory. It consists of a 
pump, a pressure guage, an extraction cell with an internal volume of appix)ximately 0.3 mL, 
and a fused silica capillary resdictor (id 20 ^m). Carbon dioxide is used as the solvent. The 
extract is carried from the extraction cell through the capillary resuiclor into a tube containing 
a small amount of liquid organic solvent (e.g. dichloromethane), where the carbon dioxide 
vaporizes, leaving the extracted compounds in the liquid solvent. The extract is then analyzed 
by gas chromatography. 

The results of our investigations demonstrate that the supercritical fluid extraction 
technique using carbon dioxide yields rapid and quantitative recovery of polycyclic aromatic 
hydrocarbons from various environmental solids. The work is progressing to establish 
conditions to selectively exu-act various classes of organic compounds. The use of other pure 
solvents, as well as binary solvents will be studied. Other variables to be investigated are 
temperature, pressure, method of contacting the solid with the fluid, time of contact, and 
solvent fiow rate. 
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